Acute effects of intravenous amiodarone on sulphate metabolites of thyroid hormones in arrhythmic patients.
Factors that contribute to the remarkably rapid decrease in serum T3 and increase in reverse T3 (rT3) levels during illness, fasting, or treatment with some drugs (e.g. amiodarone) are not clear. In order to understand better the effect of acute amiodarone administration on T3 metabolism, especially the sulphation pathway, we performed a prospective study in 8 arrhythmic in-patients treated with a loading dose of amiodarone. Amiodarone was administered by i.v. infusion of 20 mg/kg/day on day 1 and 10 mg/kg/day on day 2, followed by 600 mg/day orally throughout the study. Two serum samples for amiodarone and hormone assays (thyroid hormones, TSH, and the sulphate metabolites of 3'-T1, 3,3'-T2, and T3) were collected before the start of therapy, every 12 h during the first 3 days of amiodarone administration, and then once a day for 2-10 days. Eight patients (4 men and 4 women, aged 44-82 years), who were treated with amiodarone because of cardiac dysrhythmia, were enrolled in the study. Serum concentrations of total T4 significantly increased in the last 3 days of the study (ANOVA, P = 0.0002). However, serum total T3 progressively and significantly decreased throughout the study (ANOVA, P < 0.0001). Serum free thyroid hormone concentrations (free T3 and free T4) did not significantly change during the study. Serum rT3 (ANOVA, P < 0.0001) and TSH (ANOVA, P = 0.0009) rapidly and progressively increased throughout the study. Starting from the first 24 h, serum concentrations of T3 sulphate (T3-S) significantly and progressively increased from (mean +/- SD) 0.057 +/- 0.029 nmol/l under basal conditions to 0.089 +/- 0.036 nmol/l after 5 days of amiodarone therapy (ANOVA, P = 0.0011). Since total T3 levels progressively decreased throughout the study, the ratio of the T3-S and total T3 values progressively increased from 4.8 +/- 2.7% under basal conditions to 10.6 +/- 7.3% after 5 days of amiodarone therapy (ANOVA, repeated measures, P < 0.0001). Basal serum concentrations of sulphate metabolites of T2 (T2-S, 2.22 +/- 1.7 nmol/l) and T1 (T1-S, 1.29 +/- 0.74 nmol/l) did not significantly change throughout the study. Our data indicate that a loading dose of intravenous amiodarone in patients with cardiac dysrhythmias is followed by a very rapid and progressive increase in circulating T3-S levels, possibly due to an inhibition of type 1-iodothyronine de-iodinase. Since T2-S and T1-S, common final metabolites of the thyroid hormone sulphation pathways remained unchanged, our data suggest that the total amount of thyroid hormone degraded by sulphation pathways remains unaltered during amiodarone treatment. Finally our findings are compatible with the view that sulphation represents an important pathway for T3 metabolism in vivo in man.